Abstract Poultry industry is abounding day by day as it engrosses less cost of investment per bird as compared to large animals. Poultry have the most copious genomic tool box amongst domestic animals for the detection of quantitative trait loci (QTL) and marker assisted selection (MAS). Use of multiple markers and least square techniques for mapping of QTL affecting quality and production traits in poultry is in vogue. Examples of genetic tests that are available to or used in industry programs are documented and classified into causative mutations (direct markers), linked markers in population-wide linkage disequilibrium (LD) with the QTL (LD markers), and linked markers in population wide equilibrium with the QTL (LE markers). Development of genome-wide SNP assays, role of 42 K, 60 K (Illumina) and 600 K (Affymetrix ® Axim ® ) SNP chip with next generation sequencing for identification of single nucleotide polymorphism (SNP) has been documented. Hybridization based, PCR based, DNA chip and sequencing based are the major segments of DNA markers which help in conducting of MAS in poultry. Economic index-marker assisted selection (EI-MAS) provides platform for simultaneous selection for production traits while giving due weightage to their marginal economic values by calculating predicted breeding value, using information on DNA markers which are normally associated with relevant QTL. Understanding of linkage equilibrium, linkage dis-equilibrium, relation between the markers and gene of interest are quite important for success of MAS. This kind of selection is the most useful tool in enhancing disease resistance by identifying candidate genes to improve the immune response. The application of marker assisted selection in selection procedures would help in improvement of economic traits in poultry.
INTRODUCTION
Poultry production has been the fastest growing livestock industry over the last decades (FAO, 2013) especially in middle and low income countries (Taha, 2003) . In 2011, world poultry production of meat crossed the bar of 100 million metric tons for the first time in history, out of which 36.5 million metric tons and 4 million metric ton production was recorded in Asia and Africa respectively. During the last decade, egg production in the whole world touched the mark of 68893 thousand tonnes (FAO, 2013; Fig. 1) . Since 2000, 43% and 25% increase has been recorded in poultry meat and egg production, respectively in the whole world (Best, 2011) . Out of the accumulative production of poultry sector, 85% meat and 96% egg production is contributed by chicken only (Bilgili, 2001; Arthur and Albers, 2003; Taha, 2003) . Moreover, during the last decade from 2000∼2010, 2.9% growth in poultry population has been observed as compared to 0.8% growth in cattle heads (FAO, 2013) . At the same time 3.6% increase in the poultry meat products has been observed as compare to 1.0% increase in cattle meat (FAO, 2013;  Table 1 ). Less cost of investment per bird and increased consumer demand makes poultry breeding an important segment of research. The comprehensive genomic tool box of poultry provides opportunities for the application of different types of selection procedures.
Assembly of an individual animal's entire genome sequence or specific region of interest is important for genetic comparison (Bai et al., 2012) . In the livestock breeding programs for quantitative traits most of the genetic progress has been made through phenotypic selection or on the basis of esti- including genes for single-gene traits and QTL or genomic regions that affect quantitative traits. Genetic markers for QTL those are linked to the gene under study can be used in the selection of animals for selecting breeding programs (Williams, 2005) . Similarly, it has been observed that in genome-wide marker assisted selection, an optimal genomic evaluation has been a multi trait and involves all traits and records on which selection is based (Chen et al., 2011) .
Detonation of information on genomics and functional genomics has discovered new possibilities for the creation of molecular markers (Bakhtiarizadeh et al., 2012) . In general, although molecular genetic information has been used in industrial programs for several decades and is growing, the extent of use has not lived up to initial expectations. Most of the applications till date have been integrated in existing programs on temporary basis. Objectives of current paper are to review strategies for the use of genes or markers and application of recent molecular selection techniques assisted by markers for the production of high potential and economic poultry strains along with their future possibilities in poultry industry. The current attitude towards MAS is one of the cautious optimism.
CHICKEN GENOME
Poultry is the species which has the most comprehensive genomic tool box amongst domestic animals (Kerje, 2003) .
Three separate populations of poultry have been used to develop linkage maps (Bumstead and Palyga, 1992; Crittenden et al., 1993; Groenen et al., 1998 
MOLECULAR MARKERS (MMs)
Fixed landmarks in the genome of an individual, present at specific locations and identifiable sequences of DNA are known as "molecular markers". Copy number variation in intron 1 of SOX5 causing pea comb phenotype in chicken is a fine example of molecular markers (Wright et al., 2009 
2) PCR-based DNA Markers
In vitro amplify specific DNA sequences with the help of Recently in plant and animal breeding, the concept of QTL affecting the variance of quantitative traits (vQTL) has gained importance because of the increasing importance of uniformity (Wolc et al., 2012) . The first of published studies on vQTL was on recombinant inbred lines of maize for economically important traits (Ordas et al., 2008) , whereas in animals, researchers failed to detect significant vQTL while working on back fat thickness in pigs (Yang et al., 2011) .
Later, few studies have reported vQTL for egg weight, which could be due to the large data sets that are needed because of low power to detect vQTL (Visscher and Posthuma, 2010 ).
Route to Adoption of MAS in Chicken Breeding Programmes
Numbers of egg laid in layers and body weight at 6 weeks of age in broilers are the quantitative traits of economic Through fine mapping analysis, the responsible gene mutation had only been described for some disease resistance QTL (Liu et al., 2001a; Liu et al., 2001b; Liu et al., 2003) . 
Applications and evaluation of marker assisted selection in poultry

Scope for Markers Assisted Selection in Poultry
Chickens are considered eminent for signifying new approaches where QTL studies are complemented by gene expression studies (Liu et al., 2001a) . It has been reported that QTL has become fully distributed within "genetical genomics" (De Koning et al., 2003 , 2007 De Koning and Haley, 2005 ). Now, the major question in front of breeders, before they accept MAS is whether the breeders are ready to adjourn their breeding programmes with MAS?
It has been observed that, MAS could increase the intensity of selection in poultry breeding programme for the traits which are (1) measured later in life, (2) costly to measure, (3) traits having low heritability (reproductive traits i.e. fertility and hatchability (Savegnago et al., 2011) , (4) traits for which measurement of phenotype is difficult, expensive or is not possible on selected candidates (5) traits for which selection is within full-sib families for sex-limited traits (Muir, 2003; Dekkers, 2004) .
Major drawback of MAS is its usance in traits like reproductive traits and its considerations related to its efficacy (Muir, 2003) . Identification of multiple genes or genetic markers which are associated with the genes, affecting the traits under consideration in livestock species has become possible due to advancement in molecular genetics (Dekkers, 2004) .
Subsequently, the location of QTL for body weight (BW) and abdominal fat traits on chicken chromosome 1 has been confirmed and redefined (Liu et al., 2008) . By the use of the linkage analyses, the confidence interval for body weight and abdominal fat percentage has narrow down sharply. It had been confirmed that effective decrease in the confidence interval of QTL could be due to the use of more markers and individuals (Liu et al., 2008) . 
Scope for MAS in Poultry in Developing Countries
In the developing countries, appropriate facilities and resources are available in poultry breeding industry. Poultry industry is expanding day by day as it involves less cost of investment per bird as compared to large animals. Poultry farming today is a big occupation that is spread over into various accomplishments including hatcheries, pullet farms (for meat production) and farms for egg production (Hamra, 2010) . High rate of proliferation and short generation interval in poultry make them more acceptable (Lwelamira et al., 2008) . Except few intensive breeding units, developing countries often have low input systems. There is lack of phenotypic and pedigree information in these systems which makes it more difficult to understand the accent of selection assisted by markers. Moreover, these conditions pose more difficulties and expenses in confirming the linkage by using linked markers. Because of lesser investment in the field of molecular markers, the full potential of MAS is not being capitalized in developing countries. A practical complication analysed for MAS is the loss of relationship between distinct marker allele and favourable trait, when marker is not in proximity of the region to be selected (Fulton, 2012) .
In developing countries, where resources are very limited and there is lack of record keeping, it becomes very difficult to apply new techniques like MAS. It is also necessary that poultry breeders should be ready to change their breeding strategies and willing to adopt new molecular techniques.
Once, breeders develop inclination towards these techniques and have proper record keeping, it would become very easy to adopt MAS in developing countries. While comparing marker assisted introgression and selection within breeds, genotypic information is used in a much better way by marker assisted introgression as compared to the later selection procedure in developing countries (Visscher et al., 1996; Visscher and Haley, 1999) . It holds potential for improvement in developing countries and should thus be targeted. Since there is more number of small poultry holdings in developing countries which help the farmers to sustain their livelihood, therefore much emphasis is given on the development of dual -purpose birds which can be kept for both egg and meat. 
